Introduction {#s1}
============

Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease of an unknown etiology \[[@R01]\]. Although the long-term survival of SLE has progressively improved over the past decades \[[@R02]\], the risk of premature death has plateaued since 1999 \[[@R03]\] and patients continue to be affected by considerable morbidity \[[@R04]\]. Patients with SLE are commonly hospitalized \[[@R05]\] and SLE has become over the past 2 decades the most common autoimmune disease in the intensive care unit (ICU) \[[@R06]\] with reported high risk of death \[[@R07], [@R08]\].

Mental disorders are markedly more common among patients with SLE than in the general population \[[@R9]\] and are associated with increased incidence of cardiovascular disease, physical disability and premature death \[[@R10]\]. The mechanisms modulating the association of mental disorders with adverse outcomes in SLE have not been elucidated. However, some potentially explanatory data were described in the general population, where mental disorders are well-documented to be associated with increased burden of medical comorbidities and \[[@R11]\] and substantially reduced long-term survival \[[@R12]\]. It appears that the increased morbidity and mortality among patients with mental disorders in the general population is multifactorial, including prevalent risky lifestyle choices, altered engagement with the health care system, adverse effects of psychotropic medications, and poorer quality of preventive and interventional medical care \[[@R13]\]. Thus, it may be postulated that mental disorders may increase the risk of acute health crises among patients with SLE, including need for ICU admission and may lead in turn to worse outcomes of the critically ill. However, there have been no studies, to our knowledge, on mental disorders among critically ill patients with SLE, while only scarce data are available on the epidemiology and outcomes of critically ill patients with mental disorders in the general population.

A recent study documented higher rates of mental disorders among critically ill mechanically ventilated patients, as compared to other hospitalized patients and the general population in Denmark \[[@R14]\]. These findings prompted the investigators to hypothesize that mental disorders may predispose patients to critical illness \[[@R14]\]. Mental disorders were reported in 6.2% \[[@R14]\] to 36.4% \[[@R15]\] of ICU patients in the general population and studies on the association between mental disorders and short-term mortality showed either no difference \[[@R16]\] or increased risk of death \[[@R17]\], as compared to those without mental disorders.

Data on the epidemiology and outcomes of mental disorders among critically ill patients with SLE can inform critical care resource allocation, preventive and therapeutic efforts in the general patient care, clinicians' prognostic decision-making during critical illness, and future performance improvement initiatives.

Here, we report an examination of a population-based cohort of hospitalized patients with SLE with two aims: 1) characterize patterns of ICU utilization among patients with mental disorders; 2) determine the association between mental disorders among critically ill patients and short-term mortality. We hypothesized that among SLE patients: 1) mental disorders are more common among critically ill patients than among those hospitalized without ICU admission; 2) ICU utilization is greater among hospitalizations with mental disorders than among those without these conditions; 3) mental disorders are associated with increased risk of short-term mortality among critically ill patients.

Materials and Methods {#s2}
=====================

This was a retrospective, population-based cohort study. Because we used a publicly available, de-identified data set, the study was determined to be exempt from formal review by the Texas Tech Health Sciences Center's Institutional Review Board. This cohort study adheres to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines \[[@R18]\].

Data sources and study population {#s2a}
---------------------------------

We used the Texas Inpatient Public Use Data File (TIPUDF) to identify the target population. In brief, the TIPUDF is an administrative data set maintained by the Texas Department of State Health Services \[[@R19]\] and includes inpatient discharge data from state-licensed, non-federal hospitals, and captures approximately 97% of all hospital discharges in the state.

We identified hospitalizations of patients aged ≥ 18 years between 2009 and 2014 with a diagnosis of SLE, based on the presence of International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) code 710.0 in the principal or secondary diagnosis fields. This code was validated in administrative data, with sensitivity of 79.3%, specificity of 90.2%, with a positive predictive value of 95.9% \[[@R20]\] and was used in prior studies of SLE \[[@R21], [@R22]\]. Hospitalizations with mental disorders were identified by the presence of ICD-9-CM diagnosis codes included in the Healthcare Cost and Utilization Project's Clinical Classification Software (CCS) Category 5 \[[@R23]\]. We excluded hospitalizations with alcohol- (CCS code 660) and substance-related disorders (CCS codes 661 and 6632), as well as those with diagnoses of dementia (CCS code 653) and intellectual disability and learning disorders (CCS code 654). The last two categories generally involve multiple cognitive impairments related to medical conditions and frequently require more medical than psychiatric therapy. ICU admissions were identified based on unit-specific revenue codes for an intensive care unit or a coronary care unit. The TIPUDF dataset does not include information on the indications or specific diagnoses for admission to the ICU.

Exposure and outcomes {#s2b}
---------------------

The primary exposure was a diagnosis of mental disorder. The primary outcome was the short-term mortality among SLE hospitalizations with mental disorders who were admitted to ICU. Short-term mortality was defined as the combination in-hospital mortality or discharge to hospice. We chose this definition of short-term mortality instead of hospital mortality because discharge to hospice is increasingly common among severely ill patients and there is a potential for underestimation of short-term mortality of severely ill populations when examined over time, if discharges to hospice are not considered \[[@R24]\].

The secondary outcomes included: 1) rates of ICU admission among SLE hospitalizations with and without mental disorders; 2) rates of mental disorders among SLE hospitalizations with and without ICU admission.

Study variables {#s2c}
---------------

Study variables were selected based on clinical plausibility and prior reports \[[@R17], [@R25]\]. We abstracted data on patients' age, gender, race/ethnicity, health insurance, any diagnosis of mental disorders and those with a diagnosis of depression (CCS code 6572) and anxiety (CCS code 651), comorbid conditions (based on the Deyo modification of the Charlson comorbidity index \[[@R26], [@R27]\]), transfer from another facility, emergent hospital admission, admission during the weekend, type and number of organ dysfunctions \[[@R28]\], use of invasive mechanical ventilation (ICD-9-CM codes 96.70, 96.71, and 96.72) (termed hereafter mechanical ventilation), hemodialysis (ICD-9-CM code 39.95), hospitals' teaching status, hospital length of stay, hospital charges, hospital disposition, and year of hospitalization. Total hospital charges were adjusted for inflation using the consumer price index and reported as 2014 US dollars \[[@R29]\]. The TIPUDF and the state of Texas do not provide tools for converting hospital charges to costs.

Data analysis {#s2d}
-------------

We summarized categorical variables as numbers and percentages, while continuous variables were reported as mean (standard deviation (SD)) or median (interquartile range (IQR)). The chi-square test was used for group comparison involving categorical variables and Mann-Whitney test was used for comparison of continuous variables.

Because the TIPUDF dataset provides discharge-level, rather than patient-level information, precluding accounting for repeated admissions, we report the number of hospitalizations and ICU admissions as units of analysis, rather than number of patients. The state of Texas masks gender data of hospitalizations with a diagnosis of infection with the human immunodeficiency virus, and of those with ethanol or drug abuse. Thus, analyses of gender were restricted to ICU admissions where gender data were not masked.

We used logistic regression to examine the temporal trends of ICU utilization among hospitalizations with and without mental disorders.

In order to provide further anchoring context to the temporal trajectories of ICU utilization and short-term mortality, we used weighted least-squares regression to examine the corresponding temporal trends of the burden of chronic illness and illness severity, using the Deyo comorbidity index and the number of organ dysfunctions, respectively, as proxy measures.

We fit a multivariable logistic regression model to examine the association of mental disorders as independent predictor, with short-term mortality as dependent variable among ICU admissions, following examination for multicollinearity. Univariate logistic regressions were first carried out, with covariates with P \< 0.1 considered for multivariate analysis. The multivariable logistic model included the following covariates: age, gender, race/ethnicity, health insurance, Deyo comorbidity index (adjusted after excluding the point score for connective tissue disease), chronic lung disease, congestive heart failure, cerebrovascular disease, chronic renal disease, diabetes, malignancy, liver disease, transfer from another hospital, number of organ failures, and year of admission. Covariates were entered using backward stepwise selection. We reported model findings as adjusted odds ratio (aOR) and 95% confidence interval (CI). In addition, we calculated the risk-adjusted probability of short-term mortality among ICU admissions with and without mental disorders, using empirical Bayesian posterior estimates from the multivariable logistic regression model. We then examined the temporal trends of risk-adjusted short-term mortality of ICU admissions with and without mental disorders using log-transformed linear regression and expressing model results as average annual percent change (AAPC) and 95% CI.

To evaluate the robustness of the study findings on the association of mental disorders with short-term mortality among ICU admissions with SLE, two sensitivity analyses were performed, repeating separate multivariable regression modeling, employing the approach described above and substituting depression and anxiety (the most common categories of mental disorders among SLE patients \[[@R9]\]) for all mental disorders.

Data management was performed using Excel and Access (Microsoft, Redmond, Washington) and statistical analyses were performed with MedCalc version 19.1 (MedCalc Software, Ostend, Belgium). A two-sided P value \< 0.05 was considered statistically significant.

Results {#s3}
=======

Among 94,338 hospitalizations with SLE, 34,991 (37.1%) were admitted to ICU. Mental disorders were reported in 35,793 (37.9%) of SLE hospitalizations. The rates of ICU admission among hospitalizations with and without mental disorders were 37.0% and 37.2%, respectively (P = 0.5999). Mental disorders were present in 37.8% of all SLE admissions to ICU and in 38.0% of SLE hospitalizations without ICU admission (P = 0.5408). The annual volumes of all SLE hospitalizations, those with and without mental disorders and of ICU admissions with and without mental disorders are summarized ([Supplementary Material 1](#S1){ref-type="supplementary-material"}, [www.jocmr.org](http://www.jocmr.org)).

###### The Characteristics of ICU Admissions With SLE With and Without Mental Disorders

  Variables                            Mental disorders^a^ (n = 13,238)   No mental disorders^a^ (n = 21,753)   P
  ------------------------------------ ---------------------------------- ------------------------------------- -----------
  Age, years (%)                                                                                                \< 0.0001
    18 - 44                            4,347 (32.8)                       8,667 (39.8)                          
    45 - 64                            5,770 (43.6)                       8,420 (38.7)                          
    ≥ 65                               3,121 (23.6)                       4,666 (21.4)                          
  Gender^b^                                                                                                     
    Female                             9,984 (90.1)                       19,236 (88.7)                         0.0002
  Race/ethnicity (%)                                                                                            \< 0.0001
    White                              6,119 (46.2)                       7,230 (33.2)                          
    Hispanic                           2,772 (20.9)                       6,154 (28.3)                          
    Black                              3,561 (26.9)                       6,843 (31.5)                          
    Other                              786 (5.9)                          1,526 (7.0)                           
  Health insurance (%)                                                                                          \< 0.0001
    Private                            4,290 (32.4)                       7,506 (34.5)                          
    Medicare                           5,994 (45.3)                       9,266 (42.6)                          
    Medicaid                           1,640 (12.4)                       2,630 (12.1)                          
    Uninsured                          1,178 (8.9)                        2,089 (9.6)                           
    Other                              130 (1.0)                          248 (1.1)                             
    Missing                            6 (\< 0.1)                         14 (\< 0.1)                           
  Deyo comorbidity index^c^            2.60 (1.77)                        2.55 (1.73)                           0.036
  Selected comorbidities (%)                                                                                    
    Chronic lung disease               4,392 (33.2)                       5,416 (24.9)                          \< 0.0001
    Congestive heart failure           3,192 (24.1)                       5,285 (24.3)                          0.70331
    Cerebrovascular disease            1,303 (9.8)                        1,904 (8.8)                           0.0006
    Renal disease                      3,856 (29.1)                       8,565 (39.4)                          \< 0.0001
    Diabetes                           3,222 (24.3)                       5,074 (23.3)                          0.0312
    Malignancy                         536 (4.0)                          791 (3.6)                             0.0513
    Liver disease                      1,006 (7.6)                        1,481 (6.8)                           0.0053
  Transfer from another hospital (%)   762 (5.8)                          1,340 (6.2)                           0.1175
  Teaching hospital (%)                3,781 (28.6)                       6,351 (29.2)                          0.2076
  Number of organ dysfunctions^c^      0.93 (1.07)                        1.04 (1.12)                           \< 0.0001
  Type of organ dysfunctions (%)                                                                                
    Respiratory                        2,340 (17.7)                       3,619 (16.6)                          0.0121
    Cardiovascular                     1,193 (9.0)                        1,904 (8.8)                           0.4062
    Renal                              5,023 (37.9)                       10,447 (48.0)                         \< 0.0001
    Hepatic                            241 (1.8)                          464 (2.1)                             0.0452
    Hematological                      1,375 (10.4)                       2,936 (13.5)                          \< 0.0001
    Neurological                       1,114 (8.4)                        1,247 (5.7)                           \< 0.0001
  Mechanical ventilation (%)           1,322 (10.0)                       2,123 (9.8)                           0.4836
  Hemodialysis (%)                     1,744 (13.2)                       4,362 (20.1)                          \< 0.0001
  Hospital length of stay                                                                                       
    Mean (SD)                          7.3 (8.6)                          7.2 (8.4)                             
    Median (IQR)                       5 (3 - 9)                          5 (3 - 8)                             0.0001
  Hospital charges                                                                                              
    Mean (SD)                          78,766 (106,145)                   80,192 (108,417)                      
    Median (IQR)                       47,491 (27,455 - 90,238)           47,118 (26,445 - 91,195)              0.1222
  Hospital disposition (%)                                                                                      
    Death                              406 (3.1)                          990 (4.6)                             \< 0.0001
    Hospice                            226 (1.7)                          275 (1.3)                             0.0008
    Home                               9,640 (72.8)                       17,034 (78.3)                         \< 0.0001
    Another hospital                   1,417 (10.7)                       1,904 (8.8)                           \< 0.0001
    Nursing facility                   1,244 (9.4)                        1,203 (5.5)                           \< 0.0001
    Leave against medical advice       242 (1.9)                          274 (1.3)                             \< 0.0001

^a^Percentage figures may not add to 100 due to rounding. ^b^Gender was reported for 11,087 ICU admissions with mental disorders and for 21,691 ICU admissions without mental disorders; the percent figures for gender in each column refer to that column's denominator for gender. ^c^Mean (standard deviation (SD)). ICU: intensive care unit; SLE: systemic lupus erythematosus; IQR: interquartile range.

Cohort characteristics {#s3a}
----------------------

The characteristics of ICU admissions with and without mental disorders are outlined in [Table 1](#T1){ref-type="table"}. ICU admissions with mental disorders were more commonly aged 65 years or older (23.6% vs. 21.4%, respectively), and more commonly white (46.2% vs. 33.2%, respectively). ICU admissions with mental disorders had slightly higher Deyo comorbidity index (2.60 vs. 2.55, respectively), but lower mean number of organ dysfunctions (0.93 vs. 1.04, respectively). The mean hospital length of stay was slightly longer among ICU admissions with mental disorders than among those without mental disorders (7.3 days vs. 7.2 days, respectively), with comparable mean hospital charges (\$78,766 vs. \$80,192, respectively).

Temporal trends of ICU utilization and characteristics of ICU admissions {#s3b}
------------------------------------------------------------------------

The annual rate of ICU admissions among SLE hospitalizations with mental disorders increased from 36.0% to 37.4% between 2009 and 2014 (OR: 1.02/year; 95% CI: 1.01 - 1.03; P = 0.0008), while remaining unchanged among those without mental disorders (OR: 1.01/year; 95% CI: 0.99 - 1.01; P = 0.0697). The fraction of hospitalizations with mental disorders among ICU admissions rose from 33.1% to 42.3% between 2009 and 2014, respectively (OR: 1.09/year; 95% CI: 1.07 - 1.10; P \< 0.0001).

The volume of ICU admissions with and without mental disorders rose between 2009 and 2014 by 60.3% vs. 7.9%, respectively. As a corollary, ICU admissions with mental disorders comprised 79% of the growth in the volume of ICU admissions with SLE during the same period.

Both the Deyo comorbidity index and the number of organ dysfunctions increased annually among ICU admissions with and without mental disorders ([Supplementary Material 2](#S2){ref-type="supplementary-material"}, [www.jocmr.org](http://www.jocmr.org)). The changes were modest, though all statistically significant. There was no difference between the slopes of the Deyo comorbidity index (P = 0.5418) and the number of organ dysfunction (P = 0.9696) between ICU admissions with and without mental disorders.

The impact of mental disorders on short-term mortality among ICU admissions {#s3c}
---------------------------------------------------------------------------

The crude short-term mortality was lower among ICU admissions with mental disorders, as compared with those without it (4.8% vs. 5.8%, respectively). On adjusted analyses, mental disorders were associated with lower odds of short-term mortality (aOR: 0.82; 95% CI: 0.73 - 0.93) among ICU admissions with SLE ([Table 2](#T2){ref-type="table"}). The adjusted probability of short-term mortality was 4.9% (95% CI: 4.7 - 5.1) among ICU admissions with mental disorders and 5.9% (95% CI: 5.7 - 6.0) among ICU admissions without mental disorders.

###### Univariate and Multivariate Logistic Regression Analysis of Predictors of Short-Term Mortality Among All ICU Admissions With SLE

  Variables                        Unadjusted odds ratio (95% CI)   P           Adjusted odds ratio (95% CI)   P
  -------------------------------- -------------------------------- ----------- ------------------------------ -----------
  Age (years)                                                                                                  
    18 - 44                        Reference                                    Reference                      
    45 - 64                        1.97 (1.74 - 2.23)               \< 0.0001   1.82 (1.56 - 2.11)             \< 0.0001
    ≥ 65                           3.52 (3.10 - 4.00)               \< 0.0001   3.11 (2.62 - 3.68)             \< 0.0001
  Gender                                                                                                       
    Male                           Reference                                                                   
    Female                         0.66 (0.58 - 0.75)               \< 0.0001   0.81 (0.69 - 0.95)             0.0105
  Race/ethnicity                                                                                               
    White                          Reference                                    Reference                      
    Hispanic                       0.81 (0.72 - 0.91)               0.0005      NA                             
    Black                          0.72 (0.64 - 0.81)               \< 0.0001   0.87 (0.77 - 0.99)             0.0467
    Other                          1.01 (0.84 - 1.21)               0.8773      NA                             
  Health insurance                                                                                             
    Private                        Reference                                    Reference                      
    Medicare                       1.54 (1.39 - 1.72)               \< 0.0001   1.23 (1.08 - 1.41)             0.0015
    Medicaid                       0.91 (0.76 - 1.08)               0.2921      NA                             
    No insurance                   1.06 (0.88 - 1.28)               0.4874      NA                             
    Other                          0.70 (0.39 - 1.25)               0.234       NA                             
  Deyo comorbidity index           1.33 (1.31 - 1.36)               \< 0.0001   1.20 (1.15 - 1.24)             \< 0.0001
  Chronic lung disease             1.25 (1.13 - 1.38)               \< 0.0001   NA                             
  Congestive heart failure         1.88 (1.71 - 2.07)               \< 0.0001   1.83 (1.72 - 1.96)             0.0012
  Cerebrovascular disease          1.93 (1.69 - 2.20)               \< 0.0001   1.75 (1.50 - 2.05)             \< 0.0001
  Renal disease                    1.33 (1.21 - 1.46)               \< 0.0001   1.51 (1.45 - 1.58)             \< 0.0001
  Malignancy                       3.41 (2.89 - 4.01)               \< 0.0001   1.71 (1.33 - 2.20)             \< 0.0001
  Liver disease                    3.81 (3.38 - 4.31)               \< 0.0001   1.70 (1.56 - 1.86)             0.0011
  Mental disorders                 0.81 (0.73 - 0.89)               \< 0.0001   0.82 (0.73 - 0.93)             0.0016
  Emergent admission               0.86 (0.78 - 0.95)               0.0053      NA                             
  Transfer from another hospital   2.52 (2.18 - 2.90)               \< 0.0001   1.79 (1.51 - 2.12)             \< 0.0001
  Teaching hospital                1.21 (1.09 - 1.33)               0.0001      NA                             
  Number of organ dysfunctions     2.71 (2.61 - 2.81)               \< 0.0001   2.81 (2.69 - 2.93)             \< 0.0001
  Year of admission                1.03 (1.00 - 1.06)               0.0132      1.02 (1.00 - 1.07)             0.018

ICU: intensive care unit; SLE: systemic lupus erythematosus; 95% CI: 95% confidence interval.

The annual rates of risk-adjusted short-term mortality among ICU admissions with and without mental disorders are presented in [Figure 1](#F1){ref-type="fig"}. The annual risk-adjusted short-term mortality increased over time in both groups but rose at a slower rate among ICU admissions with mental disorders (AAPC: + 5.1; 95% CI: 0.6 - 9.7).

![Temporal trends of risk-adjusted short-term mortality among ICU admissions of patients with SLE with and without mental disorders. Short-term mortality is defined as that of hospitalizations with in-hospital death or discharge to hospice. Hospitalizations with mental disorders are represented by diamond markers (blue) and those without mental disorders are represented by box markers (orange). AAPC (95% CI) denotes average annual percent change and its 95% confidence interval. Short-term mortality estimates were adjusted for age, gender, race/ethnicity, health insurance, Deyo comorbidity index, chronic lung disease, congestive heart failure, cerebrovascular disease, chronic renal disease, diabetes, malignancy, liver disease, transfer from another hospital, number of organ failures, and year of admission. ICU: intensive care unit; SLE: systemic lupus erythematosus.](jocmr-12-508-g001){#F1}

Sensitivity analyses {#s3d}
--------------------

The results of sensitivity analyses are summarized ([Supplementary Materials 3](#S3){ref-type="supplementary-material"} and [4](#S4){ref-type="supplementary-material"}, [www.jocmr.org](http://www.jocmr.org)). The findings of sensitivity analyses were consistent with the primary analyses in terms of direction and statistical significance. Both depression and anxiety were associated with markedly lower odds of short-term mortality among ICU admissions with SLE, as compared to those without these conditions.

Discussion {#s4}
==========

Key findings {#s4a}
------------

In this study, the rates of mental disorders were similar among SLE hospitalizations with and without admission to the ICU. Although the rates of ICU utilization were similar among hospitalized adults with SLE with and without mental disorders, the demand for critical care resources rose over time only among the former. Mental disorders were prevalent among critically ill with SLE. However, although mental disorders were increasingly present among ICU admissions, they were associated with lower short-term mortality for the whole cohort and throughout the study period.

Relationship to previous studies {#s4b}
--------------------------------

Our study represents the first examination, to our knowledge, of ICU utilization patterns among hospitalized adults with SLE and a diagnosis of mental disorders. We found, in contrast to our hypothesis, similar rates of mental disorders among SLE hospitalizations with and without ICU admission. This finding does not support an increased predisposition to critical illness by mental disorders in patients with SLE and contrasts the findings reported by Wunsch and colleagues \[[@R14]\]. However, the authors of the latter study have restricted their cohort to mechanically ventilated patients and defined mental disorders only as those diagnosed by a psychiatrist, though such diagnoses are often made by other physicians \[[@R30], [@R31]\].

We found, unexpectedly, similar rates of ICU utilization among hospitalizations with and without mental disorders for the whole cohort. However, the rates of ICU admission increased significantly, though modestly, over time among patients with mental disorders, while remaining unchanged among those without mental disorders. The latter divergent patterns occurred despite similar trajectories over time of the burden of chronic illness and illness severity between the groups and thus cannot be attributed to reduced threshold of ICU admission for patients with mental disorders. Similarly, although the rising volume of SLE hospitalizations with mental disorders is consistent with similar patterns in the general US population \[[@R32]\], it would not account by itself for the rising rate of ICU admission among those with mental disorders.

A novel finding of the present study is that the growth in volume of ICU admissions over time was nearly eight times greater among SLE hospitalizations with mental disorders than among those without these conditions. As a result, mental disorders were increasingly prevalent among ICU admissions with SLE, reaching 42.3% by 2014. Only scarce data on the prevalence of mental disorders among critically ill patients was reported in the general population, ranging from 6.2% among the population of mechanically ventilated patients in Denmark \[[@R14]\] to 36.4% in a single-center study in Singapore \[[@R15]\]. Only two US-based studies on mental disorders among critically ill patients were reported to date, showing mental disorders present in 25.1% \[[@R17]\] to 28% \[[@R33]\] of critically ill veterans. However, US veterans have higher rates of mental disorders as compared to the general population \[[@R34]\]. No prior studies have examined, to our knowledge, the temporal trends of mental disorders among ICU admissions.

The causes of the rising rate of ICU admissions among SLE hospitalizations with mental disorders and their increasingly greater representation among the critically ill are unclear and cannot be determined from administrative data. Thus, the role played by patients' mental disorders in modulating their need for ICU admission is unknown.

Mental disorders were associated with 17% lower odds of short-term mortality among critically ill patients with SLE, as compared to those without mental disorders for the whole cohort and during the study period. This favorable outcome was unexpected and occurred despite the older age and higher burden of chronic illness among critically ill patients with mental disorders, as compared to those without these conditions. Prior studies of the prognostic impact of mental disorders on short-term mortality among critically ill patients in the general population have produced mixed findings. In a population-based study of critically ill US veterans, unadjusted 30-day mortality was similar among surgical patients with and without mental disorders (3.8% vs. 4.0%, respectively), but higher among the former on adjusted analysis (OR: 1.21; 95% CI: 1.07 - 1.37) \[[@R17]\]. On the other hand, in another study of veterans by the same group, involving critically ill medical patients, crude hospital mortality was lower among those with mental disorders (7.3% vs. 8.7%, respectively), but higher on adjusted analysis (OR: 1.07; 95% CI: 1.01 - 1.14), though similar at 30-day (OR: 1.01; 95% CI: 0.94 - 1.08) \[[@R33]\]. Finally, in a single-center study from the Netherlands, unadjusted hospital morality was lower among critically ill patients with mental disorders that those without this diagnosis (9.7% vs. 13.3%, respectively), but the difference was not statistically significant, likely due to the small cohort size \[[@R16]\].

The factors underlying the favorable association of mental disorders and short-term mortality among critically ill patients with SLE are unclear. The adverse patient- and health system-level factors affecting patients with mental disorders noted earlier in the general population \[[@R13]\] may plausibly delay recognition of health deterioration in the pre-hospital setting, and could delay patients' presentation for emergent care, resulting in greater severity of illness and thus increased risk of death. However, as noted above, the finding of similar frequency of mental disorders among SLE hospitalizations with and without ICU admission does not support increased predisposition of these patients to critical illness. Moreover, ICU admissions with mental disorders had lower number of organ dysfunctions. Finally, although depression and anxiety were reported to be among the key mental disorders associated with adverse outcomes among patients with SLE \[[@R10]\], both were associated with lower short-term mortality in our cohort.

In contrast to the apparently protective association of mental disorders with short-term mortality among the critically ill, they were associated with lower rates of discharge home and corresponding higher rates of transfers to other facilities. The latter findings suggest higher level of residual morbidity among critically ill SLE patients with mental disorders at the time of hospital discharge. These latter findings may be expected given the greater frequency of medical comorbid conditions among the latter group in our cohort, as well as greater physical disability among SLE patients with mental disorders. However, there have been no reports, to our knowledge, on the discharge destinations or the trajectories of health state of survivors of critical illness among SLE patients with and without mental disorders, precluding further inference.

Implications of study findings {#s4c}
------------------------------

Given the rising demand for critical care resources among hospitalized SLE patients with mental disorders, as compared to those without these conditions, further studies are needed to better understand the association between mental disorders and critical illness in this population.

Similarly, studies of more granular data are required among critically ill patients with SLE to characterize acute severity of illness, processes of care, and in-hospital clinical course of those with and without mental disorders to gain further insights into the divergent findings of the apparently "protective" association of mental disorders with short-term mortality versus its association with possibly worse residual morbidity among survivors of critical illness at the time of hospital discharge.

Finally, long-term physical, cognitive, and mental health morbidity sequelae of critical illness, currently termed post intensive care syndrome (PICS), are common among ICU survivors \[[@R35], [@R36]\]. However, no data on PICS has been reported in SLE patients. Thus, longitudinal investigations are needed to determine whether the risk of individual PICS domains and their severity differs among SLE patients surviving critical illness with and without pre-ICU diagnosis of a mental disorder.

Study limitations {#s4d}
-----------------

Our study has several important limitations, stemming mostly from the retrospective design and use of administrative data. First, despite prior validation, there is a potential for misclassification when patient groups were selected based on ICD codes. Second, although we could not demonstrate an increased risk of critical illness among hospitalized SLE patients with mental disorders, our claims-based data cannot detect differences in the severity of mental disorders between patients who did and did not require ICU admission. Third, our data set did not include information on patients' duration of SLE, immunomodulating therapy, disease activity, and processes of care among ICU admissions with and without mental disorders, all of which may have affected our findings. Thus, although the predictive models in this study adjusted for numerous covariates, residual confounding cannot be excluded. Last, the generalizability of our findings to other states, nationally, and to other countries is unknown.

Conclusions {#s4e}
-----------

The prevalence of mental disorders was high among hospitalized patients with SLE, but it did not differ among those with or without admission to ICU. Mental disorders were associated with lower short-term mortality among ICU admissions.
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